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Abstract
Three experiments were performed to verify O’Regan’s (1979) [Perception & Psychophysics, 25 (6), 501–509] finding that in
reading, the eye moves further forward when going towards the word ‘THE’ than when going towards a three-letter verb. The
experiments were performed in French instead of English, and compared the plural article ‘les’ with different three-letter verbs.
It was confirmed that the eye did indeed move about 1.5 letters further in the case of the article ‘les’. Further investigation of the
phenomenon suggested that the effect was present even when the prior fixation duration was short: Only when prior fixation was
around 200 ms or less, and additionally when the eye started from a launch position that was far from the word, was there a
suggestion that the ‘les’-skipping effect disappeared. © 2000 Published by Elsevier Science Ltd.
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1. Introduction
More than 20 years ago, O’Regan (1979) brought
forward evidence that, in reading, the eyes will tend to
‘skip’ a frequent word like the word ‘THE’ more often
than more rarely occurring three-letter words like cer-
tain verbs.
Although O’Regan (1979) referred to the phe-
nomenon as ‘THE-skipping’, this is in fact a misnomer.
As shown in Fig. 1 which reproduces O’Regan’s result,
actually both the three-letter verbs and the word ‘THE’
tended to be skipped: however, the eyes moved about
0.8–1.5 letters further rightwards in the case of ‘THE’
than in the case of the verbs.
Despite the fact that the effect was small and tested
only for verbs, it sparked the imagination of authors
interested in linguistic processing and has often been
quoted. Presumably this is because the result was an
example of a case where the behavior of the eyes
depended immediately on linguistic processing of mate-
rial in parafoveal vision: the existence of such an imme-
diate link between linguistic processing and eye
movements raised the exciting possibility that eye
movements might constitute a moment to moment indi-
cator of the lexical and linguistic processing underlying
reading.
In fact however the O’Regan (1979) study does not
guarantee of the existence of such an immediate control
of eye movements: it may be that the ‘THE-skipping’
phenomenon actually was present only in a particular
subset of the data in which the duration of the fixation
that occurred before the jump towards the critical
‘THE’ or verb was particularly long, or in which more
than a single fixation had occurred in the previous
word, thereby allowing more time for processing of the
parafoveal ‘THE’ or verb.
An unpublished pilot experiment reported briefly in
O’Regan (1990), a French-language replication of the
‘THE-skipping’ experiment using the French article ‘le’
instead of the English ‘THE’, had indeed suggested that
skipping occurred only in a subset of the sentences
used, and then only when prior duration was long.
Other experiments in the eye movement literature do
not elucidate the issue (see review by Brysbaert, Vitu &
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Fig. 1. ‘THE- skipping’ effect O’Regan (1979): the mean positions
where the eye landed when leaving a starting region and going
towards a test word which could either be the article ‘THE’, or a
three-letter verb like ‘HAD’ or ‘WAS’ or ‘ATE’.
tially masked and only becomes visible when the eye
lands upon it (O’Regan, 1980; Pollatsek, Rayner &
Balota, 1986; Inhoff, 1989; Vitu, 1991a,b). On the other
hand two studies report that the distribution of infor-
mation within words does affect landing position (Un-
derwood, Clews & Everatt, 1990; Beauvillain, Dore´ &
Baudouin, 1996; Dore´ & Beauvillain, 1997). However,
in Underwood et al. (1990), the position from which the
eye was launched was not controlled, and in Dore´ and
Beauvillain (1997), the observed difference in saccade
size was only a fraction of a letter.
Overall then, the evidence for the existence of an
immediate influence of linguistic information available
in parafovea on saccades is weak. This, and other
arguments, led O’Regan (1990) to postulate that most
of the time during reading, the eye is not being directly
controlled by ongoing linguistic processing, but rather
by a global scanning strategy whose execution does not
need detailed linguistic processing of the words being
scanned (the ‘Strategy–Tactics’ theory). Other authors,
notably Morrison (1984) and Henderson and Ferreira
(1990) nevertheless favor a theory in which eye move-
ments are governed by the instantaneous movements of
attention across the line of text. But certainly whatever
theory we adhere to, it seems reasonable to expect that
when prior fixation durations are so short that there is
no time for linguistic processing, skipping of a
parafoveal word cannot occur differentially as a func-
tion of its lexical properties. However, beyond some
critical duration we expect that skipping may start to
occur. The exact value of the critical duration may be
influenced by the reader’s prior knowledge or expecta-
tions of the text, since this facilitates lexical processing.
Also, in the Strategy–Tactics theory, where eye move-
ments are not generally assumed to be strongly linked
to lexical processing, the critical duration may be ex-
pected to be much greater than in attention-based
theories.
The present experiments were designed to further
investigate these issues in a French ‘remake’ of the
original 1979 ‘THE-skipping’ experiment. The French
plural article ‘les’ was used instead of the English
‘THE’, and eye movement behavior on this was com-
pared to that for a number of three-letter verbs (‘fuˆt’,
‘cru’, ‘est’, ...). We used two extreme situations: one
situation was the mixed reading condition: it was simi-
lar to the original experiment (O’Regan, 1979) and
close to normal reading, where the subject does not
know in advance what the words in peripheral vision
are. We here expected to obtain a result like that in the
original study (O’Regan, 1979), with a fairly weak
‘THE-skipping’ effect, possibly corresponding essen-
tially to the subset of cases where prior fixation dura-
tion is long.
The other condition used in the experiment was the
blocked reading condition, in which subjects repeatedly
Schroyens, 1996). Ehrlich and Rayner (1981) (Zola,
1984 second experiment) failed to find evidence of word
skipping as a function of parafoveal word content.
Certain studies did observe skipping (Ehrlich & Rayner,
1981; Balota, Pollatsek & Rayner, 1985; Schustack,
Ehrlich & Rayner, 1987). However, as was the case in
O’Regan’s (1990) study, the authors did not consider
whether the observed skipping behavior might be re-
stricted to the subset of cases where the prior fixation
duration was long. Furthermore, in some of these stud-
ies the length of the word preceding the to-be-skipped
word was not the same for the two word types that
were being compared. Skipping of one test word type
might have been observed because for that test word
type, the length of the preceding word happened to be
systematically shorter. The eye would then tend to have
been launched from a position closer to the to-be-
skipped word, and the probability of skipping might
have been larger.
Evidence concerning variations in saccade size (in-
stead of skipping probability) is again inconclusive. On
the one hand, several studies have shown that the
position where the eye lands in a word is not affected
by linguistic characteristics of the to-be-fixated word
such as the word’s predictability from the linguistic
context (Zola, 1984) or such as the distribution of
information in the word, as measured by the statistical
dependency between sequences of letters (Underwood
& Clews, 1988; Hyo¨na¨, Niemi & Underwood, 1989;
Rayner & Morris, 1992). The impossibility of modulat-
ing saccades as a function of parafoveally acquired
lexical information was also suggested by studies show-
ing that the landing site in a word to be fixated is the
same both in conditions when the word is fully readable
in parafoveal vision and in conditions when it is ini-
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Fig. 2. Predictions for the eye’s landing position when going towards a test word (shown as white rectangle on the ordinate) as function of the
duration of the fixations prior to the saccades leading to the test word.
saw the same type of sentence structure. Here subjects
have prior knowledge about the words that may appear
in peripheral vision. This condition presumably dimin-
ishes the difficulty of lexical processing and makes it
likely that processing will have time to catch up with the
ongoing scanning strategy. By using blocked reading we
hoped to create ideal conditions for any potential ‘THE-
skipping’: we hoped ‘THE-skipping’ would be stronger,
and that it would occur even in cases when the prior
fixation duration is in the normal range.
Since a major problem with previous work has been
the failure to control for the duration of the fixation
preceding the saccade towards the critical words, a
further purpose of the present experiment was to do a
post hoc analysis of the data as a function of the
durations of the fixations prior to the saccade leading to
(or skipping over) the test word ‘les’ or verb. It seems
reasonable to expect that there should be a critical
fixation duration tcrit for fixations prior to a saccade,
before which lexical processing can have no influence on
the saccade, whereas above this duration, we should start
to see differential behavior as a function of the processing
that is done on the words in peripheral vision, with
‘THE-skipping’ beginning to emerge. Furthermore, the
critical duration tcrit should be earlier in the case of the
blocked reading condition than in the case of the mixed
reading condition. These predictions are schematized in
Fig. 2.
Though not essential to the purpose of the present
paper, two additional test word types were also used in
the experiment, both in the mixed and the blocked
conditions: one where the ‘word’ in peripheral vision was
a string of three x’s (‘xxx’ word type), and one where a
blank space of width three letter-spaces was used (‘space’
word-type). The motivation for using these conditions
was related to the problem of the ‘center of gravity’ effect.
It is known that when attempting to saccade towards a
target, the eye tends to be deviated away from the target
location by the presence of surrounding stimulus materi-
als, landing near a kind of weighted center of gravity of
the global visual configuration surrounding the target
(Findlay, 1982; Coeffe & O’Regan, 1987). Applied to the
problem of ‘THE-skipping’, the implication of the center
of gravity effect is that the amount of skipping that can
actually occur is limited: even if the eye ‘wants’ to skip
a word, because of the visual ‘weight’ that it represents,
the eye may not be able to move completely over it and
into the next word. The space and ‘xxx’ test string types
give us a measure of the strength of center of gravity
effects in the present experiment.
The space type test string gives a measure of where we
expect the eyes are ‘trying’ to go, and would go if it were
not for the constraints imposed by the center of gravity
effect: since no linguistic processing at all is needed to see
that there is a space in parafoveal vision, and since the
visibility of the space is very good, we expect that the
desired target location is the word beyond the space. The
observed landing location is presumably close to the
position that the eye would like to attain in the case when
the test word is to be skipped.
The ‘xxx’ test string is presumably also very easy to see,
given its repetitive, characteristic pattern. We expect that
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very little processing in parafoveal vision is necessary to
ascertain that this string can be skipped (particularly in
the blocked condition, when readers know in advance
what to expect). Yet the ‘xxx’s’ provide a visual ‘weight’
in the center of gravity calculation which is presumably
quite similar to that for a to-be-skipped word. The
position the eye attains in the ‘xxx’ case is therefore an
indication of the furthest rightmost position that it could
be expected to attain in the case of skipping.
2. Experiment 1
2.1. Materials
All the sentences used were short (less than 35 letters)
and constructed following the same pattern: a five-letter
word, a three-letter test word (or string), a nine-letter
word, followed by one or more words to end the sentence.
The test word could either be a three-letter verb (e.g. the
word ‘fuˆt’ in ‘Roger fuˆt proviseur de colle`ge’), the article
‘les’ (e.g. in ‘Range les veˆtements proprement’), the string
‘xxx’ (e.g. ‘Odile xxx e´conomise beaucoup’) or a space
(e.g. ‘Icare pulve´rise ses records’). Half of the sentences
were semantically correct, and half were anomolous (e.g.
‘litre les escalader moelleux’). The subject’s task was to
(silently) read the sentence and press a button to indicate
whether the sentence was or was not anomolous.
Half of the correct sentences and half of the anomolous
sentences were randomly attributed to the mixed condi-
tion, and the other half groups of correct and anomolous
sentences were attributed to the blocked condition. This
random attribution was done anew for each subject. Each
subject read 80 sentences in each of the mixed and
blocked conditions. Half the subjects read the mixed
condition first, and half read the blocked condition first.
In the blocked group, subjects read 20 sentences of a
given type in succession (e.g. the type with the three-letter
verb as test word), followed by 20 sentences in succession
of each of the other types. In this way, the subject came
to know what kind of word to expect in the test word
position.
The whole test part of the experiment was preceded by
a group of 15 practise sentences having structures iden-
tical to those used in the test sentences. The experimenter
explained that these four types of structures were going
to be used in the subsequent test.
2.2. Procedure
Horizontal eye movements were measured monocu-
larly by a photoelectric limbus tracking device mounted
on a helmet. An infra-red image of the eye used for
reading (the other eye being masked) was reflected
through an infrared mirror and focussed by adjustable
optics on a group of phototransistors. The analog signal
was sampled by an Acorn Archimedes computer every
10 ms.
The subject’s head was stabilised in a chin and
fore-head rest with the eyes at 45 cm from the computer
screen. The sentences were displayed in the middle of the
screen, in mixed case, using an 88 pixel character font,
in white on dark, each letter subtending approximately
1
3 deg.
At the beginning of the experiment a calibration was
done in which the subject fixated three targets distributed
horizontally on the screen over the area where the
sentence was to appear and the experimenter adjusted the
apparatus to give an accurate signal. This calibration was
verified every ten sentences.
Before each trial, a vertical bar appeared on the screen,
corresponding to a position six letters leftward from
where the middle of the first word of the sentence would
subsequently appear. The subject looked at the bar, and
a superimposed moving cursor appeared which indicated
to the subject and the experimenter where the computer
instantaneously estimated the subject’s eye was looking.
If this position corresponded exactly to the position of
the bar (to within plus or minus 14 letter), the mark
disappeared and was replaced by an ‘x’ and the whole
sentence was displayed to the right. If the moving cursor
and the bar did not coincide, the subject could slightly
adjust his head position to make them correspond, and
the sentence appeared. If the experimenter judged that
too large a correction had to be made (offset between
cursor and bar more than one letter), he interrupted the
sequence of trials and a new calibration procedure was
performed before recommencing with the experimental
sentences.
We chose to use an offset between the initial eye
fixation in the sentence and the first word in the sentence
because a pre-experiment1 had shown that when
1 Pre-experiment: Before the two experiments reported, a pre-exper-
iment was performed with seven native French speakers with normal
or corrected-to-normal vision, aged 22–52 years. The materials and
procedure in this experiment were identical to the two main experi-
ments, with just one difference that sentences were delayed on the
screen as the first word was centered on the initial eye position. We
were very surprised to observed that subjects spent an abnormally
long time fixating in the word preceding the test word (mean in
blocked condition: 566 ms; mixed: 537 ms) compared to the 250 ms
normally found in reading. Both in the mixed and blocked condi-
tions, we observed a ‘THE-skipping’ effect with the eye landing 2.1
letter (mixed condition) and 1.8 letter (blocked condition) forward to
the right for the ‘les’ test word compared to the ‘verb’ case. It is
possible that the rather long fixation durations were caused by the
particular procedure used in the experiment. In this, at the moment of
appearance of the first word to be read at the initial fixation mark,
Subjects were possibly still involved in positioning the cursor so as to
align it with the mark. The THE-skipping effect observed is not
incompatible with our prediction. Because of the very long prior
preparation fixation durations, subjects have sufficient time to ana-
lyze the word in peripheral vision, and to aim for a different position
depending on the test word’s linguistic content.
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Fig. 3. Experiment 1: Histograms of the latency of the saccade leaving the five letter word and going towards the test word after only one fixation
inside this five-letter region. Mean latencies are, respectively 260 and 275 ms for mixed and blocked conditions.
the sentence display was triggered with the eye initially
in the first word of the sentence, abnormally long initial
fixations occurred.
In the blocked conditions, in order to encourage
Subjects to make use of their prior knowledge of the
sentence structures, at the beginning of each new block,
the experimenter informed the subjects of what the type
would be. The order of the block types was random for
each subject.
2.3. Subjects
Eight subjects participated in the experiment. They
were all students in the 20–35 age range.
2.4. Results
A small proportion of the records contained reposi-
tioning movements within the first word, and these
records were removed, leaving only records where the
first saccade made from the first word of the sentence
led into (or near) the test word. Additionally, for
technical reasons, some records could not be analyzed
because only a total of three saccades could be pre-
served in the computer memory. When there were two
repositioning movements prior to jumping into the first
word, the final, third saccade into the test word was
lost. A total of 28.8% of the records had to be rejected
for one of the above two reasons.
The proportion of incorrect responses to the seman-
tic correctness judgement was 8.2%. All these records
were nevertheless retained.
An analysis of the (single) fixation durations in the
first word gave the histograms in Fig. 3. In the mixed
and blocked conditions the mean durations were 260
and 275 ms, respectively. These durations are perfectly
in the range found in ‘normal’ reading. More detailed
discussion of fixation durations prior to the saccade
into the test word will be presented later.
Before analyzing the landing positions near the four
types of test words, we need to check that the eye is
starting off from a comparable position for each type.
The mean launch positions of the eye preceding the
saccade into the test words are shown as the left group
of symbols in Fig. 4. The mean was very close to the
center of the word preceding the test word, but there
was a small difference of less than half of a letter as a
function of the different test words ‘les’, verb, ‘xxx’ and
space (F(3,21)4.391; PB0.05), and no difference as a
function of the blocked versus mixed conditions
(F(1,7)1.466; ns) or interaction of the two (F(3,21)B
1, ns). We shall ignore the small differences between the
word types since these are negligible in size compared
to the effects we are considering in the landing posi-
tions (Fig. 4).
Fig. 5 gives the histograms of landing positions near
the different test words, in the mixed and blocked
conditions. The symbols on the right in Fig. 4 give the
associated mean landing positions. The question posed
is, first, whether there is a ‘THE-skipping’ effect, and
second, whether this is stronger in the blocked condi-
tion than in the mixed condition.
It is clear that there is a ‘THE-skipping’ effect. In the
mixed condition the eye lands 1.2 letters further to the
right in the ‘les’ case than in the verb case. In the
blocked condition this difference is now 1.5 letters. An
analysis of variance with factors verb:les and blocked:
mixed confirms that there is a significant global effect
of the verb:les comparison (F(1,7)7.35, PB0.05) and
blocked:mixed comparison (F(1,7)6.88, PB0.05).
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Fig. 4. Experiments 1 and 2: Symbols on the left: Means and one standard error on each side of the mean, of the eye’s starting position inside
the five-letter word, before going towards the test word (white rectangle on abscissa). Symbols on the right: landing positions near the test word
after leaving the starting positions, and having made only one fixation in the five-letter word.
However contrary to our predictions, there was no
interaction between the two factors.
The results for the space-type test word condition show
a landing position further to the right than for all the
other types. As concerns the ‘xxx’-condition, in the mixed
condition, the landing position is close to the landing
position for the ‘les’ test word. However in the blocked
condition the ‘xxx’ type string behaves more like the
space type than like the ‘les’ type. It would appear that
in the blocked condition, where Subjects were informed
by the experimenter about the upcoming structure of the
sentences, the skipping of the ‘xxx’ string was more
effective and approached the location where the eye
landed in the case of the space type string.
2.5. Analysis as a function of prior fixation duration
Fig. 6 plots the landing positions as a function of the
duration of the prior fixation. One might imagine in Fig.
6 that there is a critical moment around 180 ms where
‘les’ and verb conditions separate in the blocked condi-
tion, but then in the mixed condition, this separation
should occur at a later stage. If there is a separation
however, it occurs at around 150 ms in the mixed
condition. Thus the evidence for the existence of a critical
moment when the curves for ‘les’ and ‘verb’ types
separate is weak.
2.6. Discussion
This experiment has failed to confirm the predictions
according to which the strength of the ‘THE skipping’
effect should be modulated by the mixed:blocked manip-
ulation. There is also no strong evidence that the effect
appears only when the duration of the fixation prior to
the saccade into the test word is longer than a critical
duration.
A peculiar fact about this experiment concerns the
global effect of the blocked:mixed manipulation, with the
eye going less far in the blocked condition: this is
contrary to expectation, since it is in the blocked condi-
tion that linguistic processing will have been more
facilitated. The fact that the difference is present even for
the space type string suggests that the effect is not related
to improved linguistic processing, but rather to a differ-
ence in overall eye movement strategy adopted by readers
in the blocked condition. Nevertheless it is curious that
subjects seemed to have chosen to move by smaller
amounts precisely in the case when they knew in advance
what the sentence structure was. At present we have no
explanation for this aspect of our data.
3. Experiment 2
It is surprising that in Experiment 1, even in the case
when the saccade leading to the test word has an
extremely short latency, the amplitude of the saccade
that will take place is still dependent on whether the
upcoming word is a ‘les’ or a verb. We decided to
replicate the experiment with new subjects, and using
eye movement measuring equipment having more pre-
cise spatial resolution.
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3.1. Materials
Materials were identical to those in Experiment 1.
3.2. Procedure
Eye movements were recorded monocularly with an
infrared Scanning Laser Ophthalmoscope (SLO). Eye
fundus images were recorded with an SVHS video
recorder. Tests were presented on an LCD display
(ACE Euroview 600) piloted by an Apple 9500 com-
puter. Optical pathways for projection of the LCD
display and for eye fundus observation were mixed
together on the same optical axis with a dichroic
mirror.
The subject’s head was stabilised by a dental imprint
with the eyes at an optical distance of 40 cm from the
LCD screen. The sentences were displayed in the mid-
dle of the screen, in upper and lower case, using an
1111 pixel character font, in white on dark, each
letter subtending 12 deg.
A SLO gives fundus images continuously, and we can
observe a shift of the fundus image each time that the
eye makes a saccade. To determine the eye position
with respect to the presented sentence, automatic offline
image processing was used to locate the position of the
fovea in the fundus images. These positions were then
correlated with calibration data to relate the fovea
position in the video frame to the fovea position within
the presented text.
The calibration was done at the beginning of the
experiment. The Subject successively fixated eight targets
distributed horizontally on the screen over the area where
the sentence was to appear. With these data and for each
subject, we could determine the transformation function
linking the coordinates within the video frame and the
coordinates on the presentation screen.
Using this calibration procedure, it was possible to
obtain a spatial accuracy better than 10 min of visual
angle (13 letter), and a temporal accuracy of 40 ms,
corresponding to the video frame rate of 25 frames per
second (PAL system).
Fig. 5. Experiment 1: Histograms of the eye’s landing position when leaving the five-letter word, and moving towards the test word (white
rectangle on abscissa) after only one fixation inside this five-letter word.
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Fig. 6. Experiment 1: Upper pairs of curves: means and one standard error on each side of the mean of the landing position of the eye when
leaving the five-letter word and going towards the test word (white rectangle on ordinate) and after only one fixation inside this five-letter word,
as a function of the latency of the fixation in the word prior to the test word. The lower pairs of curves show the means of the corresponding
starting positions in the five-letter word preceding the test word.
Reading was monocular with the dominant eye as
ascertained by a test done before the experiment. The
non-dominant eye was covered.
To trigger the display of each sentence to be read, the
subject fixated a fixation line on the left of the screen,
and, using two buttons, horizontally moved a second
vernier line so as to coincide with the first. The vernier
line appeared randomly with an offset of one or two
pixels to the left or right of the fixation line. When the
two lines coincided, the subject pressed a third button
and this caused the sentence to appear. This mode of
triggering the sentence ensured that the subject’s eye
was directly fixating the initial fixation point when the
sentence appeared. After reading the sentence, the sub-
ject made a response indicating whether the sentence
was semantically correct or not. Responses of ‘correct’
or ‘incorrect’ were given by moving a cursor that
appeared on the right of the screen to the left or right.
The cursor was moved by pressing one of two buttons
on a joystick.
3.3. Subjects
Nine native French speakers with normal or cor-
rected-to-normal vision, aged 23–54 years, took part in
the Experiment.
3.4. Results
The data analysis from video data was done off-line
by an automatic computer program (Toro & Gautier,
1998). The program calculated the shift in the video
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fundus images corresponding to each 40 ms video
sample, and then used the previously obtained
calibration images to deduce the absolute eye position
as referred to the presented text. Images were obtained
with normal pupil (no mydriatic drug). This had the
consequence that 8% of the records had to be rejected
because of noise in the fundus images. As in
Experiment 1 we also rejected a further 12.9% of the
data because the subject refixated the word preceding
the target word, so that in total 27.2% of the data had
to be excluded. An additional analysis was done with
the refixation cases included, but this did not modify
the results significantly.
The results of Experiment 2 are in every way
compatible with those of Experiment 1.
The proportion of incorrect responses to the
semantic correctness judgment was 3.9%, but these were
nevertheless included in the analysis, as was done for
Experiment 1.
Fig. 7 is a histogram of the latencies of the saccades
leading to the test word. These are in the normal range
for fixations during reading, as for Experiment 1. In the
mixed and blocked conditions the mean latencies were
280 and 287 ms, respectively. An analysis of variance
with the four test word types and two presentation
conditions showed no significant effect of test word
(F(3,24)2.579, ns), or blocked:mixed conditions
(F(1,8)4.497, ns) or any interaction of the two
(F(3,24)B1, ns).
Left symbols in Fig. 4 give the mean starting
positions of the eye in the five-letter word preceding the
test word. Most of the fixations started near the center
of the word, as in Experiment 1. As in Experiment 1
there was a difference as a function of the different test
word, ‘les’, verb, ‘xxx’ and space (F(3,24)3.717;
PB0.05), and no difference as a function of
blocked:mixed conditions (F(1,8)1.141; ns), or
interaction of the two (F(3,24)1.348; ns). As in
Experiment 1, we shall ignore the small differences
between the word types since these are negligible in size
compared to the effects we are considering in the
landing positions (Fig. 4).
Fig. 8 gives the histograms of landing positions near
the different test words, in the mixed and blocked
conditions. The means of these histograms are to be
found in Fig. 4 (lower part).
The results are virtually identical to those for
Experiment 1. In the mixed condition the eye lands 1.5
letters further to the right in the ‘les’ case than in the
verb case. In the blocked condition this difference is
now 1.2 letters. An analysis of variance with factors
verb:les and blocked:mixed confirms that there is a
significant global effect of the verb:les comparison
(F(1,8)22.729, PB0.05). However, contrary to
expectations, there is no interaction with the
blocked:mixed factor (F(1,8)B1, ns). There is no effect
of the blocked:mixed condition (F(1,8)B1, ns).
Fig. 7. Experiment 2: Histograms of the latency of the saccade leaving the five letter word and going towards the test word after only one fixation
inside the five letter word. Mean latencies are 280 and 287 ms, respectively for the mixed and blocked condition.
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Fig. 8. Experiment 2: Histograms of the eye’s landing position when leaving the five-letter region, and moving towards the test word (white
rectangle on abscissa) after only one fixation inside this five-letter word.
The results for the ‘xxx’ and the space word types are
also very similar to those for Experiment 1.
Fig. 9 plots the landing positions as a function of the
duration of the prior fixation. Again the results are
virtually identical to those for Experiment 1. There
seems to be no strong evidence for the existence of a
critical time when the curves begin to separate.
3.5. Discussion
The compatibility between these results and those for
Experiment 1 is very good, and we have replicated the
surprising finding that there is no strong evidence for a
critical fixation duration after which the curves of land-
ing position in the test word begin to separate.
Surely no reasonable model of eye movement guid-
ance would claim that lexical analysis of parafoveal
information would occur instantaneously. It seems that
there must therefore be a critical time before which
lexical information is available, and before which sac-
cades cannot be affected by the lexical content of the
parafoveal stimulus. Could it be that in the case of ‘les’
(and of the ‘xxx’ string) this lexical content is available
so early that it is able to affect the target of saccades
with latencies as short as 150 ms? And could it be that
this information is so easy to extract that it does not
matter whether the reader knows in advance what to
expect?
Before accepting this conclusion, which seems surpris-
ing, we can ask whether some other mechanism might
explain the existence of the ‘THE-skipping’ effect at
such short prior fixation durations. One possibility is
that the actual weight of the visual form of the word ‘les’
in the center of gravity calculation is less than for the
verbs used in the experiment, thereby explaining why the
eye tends to move further rightwards in the case of the
‘les’. We do not know exactly what center of gravity
calculation is performed by the visual system. However,
in a task of saccading towards a letter string, Vitu
(1991a,b) has looked at various possibilities, and has
found that the data are fairly well fit by a function that
weights each pixel by a factor proportional to (11.7o),
where o is the eccentricity of the pixel, in degrees. To
check on the possibility that this might explain the
‘les’-skipping effect observed here, we calculated the
center of gravity of the ‘les’ and the verb configurations.
The differences amounted to only a fraction of a letter.
It seems that this cannot explain the observed effects.
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Another possibility to account for the ‘les’ skipping
effect here is that what allows readers to go further
rightwards in the case of the ‘‘les’’ string is, not full-
blown lexical processing, but something like the famil-
iarity of the particular letters. As suggested by
Beauvillain et al. (1996), high bigram frequency of the
word in parafoveal vision may increase saccade size.
Because of the very high frequency of the word ‘les’ in
French, as compared to other words, it is clear that
the bigram token counts for the constituent bigrams
of ‘les’ will be very high. But note that the familiarity
of the string ‘xxx’ and its constituent bigrams will, on
the contrary, be very low. And yet for this string
skipping behaviour was very similar to skipping for
the word ‘les’. This weakens a possible explanation of
the ‘les’-skipping in terms of bigram familiarity, al-
though it is still possible that even though the ‘xxx’
string had rarely-occurring bigrams, some other fea-
ture, for example its repetitive structure, nevertheless
allowed it to be recognised very quickly.
Yet another possibility to account for the fact that
the ‘les’ skipping effect is present at such short laten-
cies might be the fact that information about the test
word had already become available before the eye
fixated in the first word of the sentence, that is, while
the eye was still fixating on the initial fixation point.
This would be somewhat surprising, since the test
word is situated 9.5 letters to the right of the initial
fixation point. Nevertheless, to test for this eventual-
ity, we computed the total time the eye had spent
before saccading into the test word and plotted the
eye’s arrival position in the test word as a function of
this. The total time spent before saccading into the
test word was taken as the time from the moment the
sentence appeared (while the eye was at the initial
fixation point) until the moment the eye began its
saccade into the test word. This total time usually
included two fixations: the final part of the fixation on
the initial fixation point, and the fixation in the first
word, prior to saccading into the test word.
The data, plotted in Fig. 10 show a suggestion that
at very short values of the cumulated fixation dura-
tion (near 400 ms), the curves for ‘les’ and verb are
close together, and become separate for larger cumu-
lated fixation durations. However the effect is not very
clear, and furthermore, it is clearer in the mixed than
in the blocked conditions, which is contrary to what
would be expected, since it should be easier for the
visual system to analyze information in peripheral vi-
sion in the blocked case.
Fig. 9. Experiment 2: Upper pairs of curves: means and one standard error on each side of the mean of the landing position of the eye when
leaving the five-letter word and going towards the test word (white rectangle on ordinate) and after only one fixation inside this five-letter word,
as a function of the latency of the fixation in the word prior to the test word. The lower pairs of curves show the means of the corresponding
starting positions in the five-letter word preceding the test word.
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Fig. 10. Experiment 2: Means and one standard error on each side of the mean of the landing position of the eye near the test word (upper curves)
as a function of the cumulated time between the presentation of the sentence and the arrival of the saccade near the test word. Also shown in
these graphs (lower pair of curves in each diagram) are the corresponding positions where the eye started from in the departure zone (i.e. in the
five-letter word).
Yet another possibility to elucidate our failure to find
a critical moment before which skipping cannot occur is
the following. It might be the case that the effect of
prior fixation duration was somehow masked in our
experiment by the presence of excessive variability in
the data deriving from some other source. In particular,
McConkie, Kerr, Reddix and Zola (1988) have shown
that the landing position in a word is systematically
influenced by the position that the eye starts out from:
as the eye starts out closer to the word, the mean
landing position moves rightwards too. McConkie et al.
(1988) plotted a graph plotting landing position as a
function of starting position which shows a reliable
linear relation, with a slope of about 0.5 (or 0.7 in
McConkie, Kerr & Dyre, 1994) — implying that for
every letter moved closer to the word, the mean landing
position moves rightwards by half a letter.
Fig. 11 shows graphs similar to McConkie’s plotted
for the data of our Experiment 2 (with mixed and
blocked data pooled), separately for each of the differ-
ent conditions (space, ‘les’, verb and ‘xxx’). The first
thing to notice in these graphs is the fact that the data
points fall on straight lines, with slopes around 0.8, that
is, compatible with McConkie et al.’s work, but slightly
steeper. The second point to notice is that the heights of
the curves are different, corresponding to the previously
noted effects of linguistic difficulty: the eye goes much
further rightwards in the ‘space’ condition, somewhat
further rightwards in the ‘les’ condition, and the least
far in the verb condition.
Now let us consider the effect of the duration of the
fixation duration prior to the saccade on these curves.
Fig. 12 shows the same curves as before but now
divided into four separate sets, corresponding to the
case when prior fixation duration was in the ranges
[160,200], [200,240], [240,280] and [280,360] ms (the
results for the ‘xxx’ condition have been left out for
clarity; Mixed and blocked groups have been cumu-
lated so that enough data would be available). These
categories contained respectively 15.5, 24.8, 21.2 and
22.9% of the data. We see that in the category of short
fixation durations, the curves for ‘les’ and verb are not
distinctly separate, whereas they are for all the longer
duration categories.
We can observe from the slopes of the regression
lines that for the short fixation duration ([160,200] ms),
the curves for les and verb seem to separate progres-
sively when the launch site is further rightward, i.e.
when it comes nearer to the test word. This means that
for launch sites distant from the test word, the ‘THE-
skipping’ effect is not present, and only appears pro-
gressively as the starting position comes closer to the
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test word. We can also observe (in the other graphs)
that for longer preparation times and regardless of
starting position, the ‘THE skipping’ effect seems al-
ways to be present.
These observations show that if we consider launch
site as an additional factor in our analyses, it is possible
to confirm our hypothesis that the ‘the skipping’ effect
should disappear at short preparation times.
Launch site presumably influences the analysis of a
peripheral word by affecting the word’s visibility as
seen from the current fixation position. We can suppose
that a launch site located far away from the peripheral
word determines a visibility of the peripheral word
which is of poorer quality than when the launch site is
closer to the peripheral word.
In this way, we can propose that just as preparation
time influences the amount of information extracted in
peripheral vision, launch site also determines informa-
tion extraction, since it affects a word’s visibility.
The reason up until now we have never observed a
failure of THE skipping could therefore be that we
have always considered the factors preparation time
and visibility independently. When the two factors are
combined, and in particular in situations where both:
preparation times are short, and visibility is poor,
‘THE-skipping’ is suppressed.
In this way, our hypothesis was not wrong but
incomplete. We had overestimated the influence of
preparation time on the extraction of linguistic infor-
mation from the peripheral word in our sentences. But
we can suppose that the use of the factor visibility in
conjunction with the factor preparation time could
complete our initial hypothesis to find conditions where
linguistic information was not possible.
It should however be noted that these conclusions are
based on only a very small subset of the data. They are
preliminary and await confirmation from further work.
4. Conclusion
The results of our study are coherent, but somewhat
surprising. We expected that the blocked:mixed manip-
ulation would affect the strength of the ‘THE-skipping’
phenomenon. We also expected that analysis of skip-
ping as a function of the duration of the prior fixations
should reveal a critical duration before which no skip-
ping occurred. However neither of these expectations
was confirmed. There was a slightly stronger skipping
effect in the blocked condition than in the mixed condi-
tion, but the interaction was not significant. There was
certainly no strong suggestion of a change in the
strength of ‘THE-skipping’ as a function of prior fixa-
tion duration.
A second experiment replicating Experiment 1 confi-
rmed all these findings using more accurate equipment.
The existence of the ‘THE-skipping’ effect is therefore
definitely confirmed, but a surprising fact remains to be
explained: counter to any reasonable model of eye
movements in reading, the effect seems to be much
more resistant to variation of saccadic latency than
would be expected. It seems to be present even for cases
like the mixed condition, and for very short saccade
Fig. 11. Experiment 2: Landing site in the test word (white rectangle on the ordinate) as a function of departure position in the five-letter word
preceding the test word (abscissa). Data for each departure position have been pooled over mixed and blocked conditions. The regression lines
and r2 values are: Verb: Y7.290.76*X ; r20.882: Les: Y8.490.81*X ; r20.925: Space: Y10.890.748*X ; r20.936;
xxxY8.260.80*X ; r20.692.
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Fig. 12. Experiment 2: Landing site in the test word (white rectangle on the ordinate) as a function of departure position in the five-letter word
preceding the test word (abscissa). Data for each departure position have been pooled over mixed and blocked conditions. Different diagrams
correspond to subsets of the data in which the latency of the fixation in the five-letter word preceding the test word was in one of four ranges.
Y, Landing site; X, Launch site.
latencies, for which lexical processing could surely not
yet have proceeded far enough to allow differentiation
of the article and the verb. Even an analysis where all
fixation durations prior to saccading into the test word
are cumulated yielded no clear indication of a critical
moment.
A possible explanation of the failure to obtain evi-
dence for a critical moment may lie in the fact that we
have not adequately taken into account the role of
peripheral visibility. When we look at cases where
preparation time is short AND peripheral visibility of a
word is poor, there is a suggestion that the ‘THE-skip-
ping’ effect does disappear. However, owing to lack of
data, it is hard to be confident in this conclusion.
In conclusion, we have been able, in some sense, to
confirm globally the ‘THE-skipping’ effect in a French
version of the original O’Regan (1979) experiment. But
its surprising insensitivity to the duration of the prior
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fixation and to the presence of prior knowledge about
sentence structure, suggests the need to do further
work.
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